Effects of Direct and Indirect Exposure of Insecticides to Garden Symphylan (Symphyla: Scutigerellidae) in Laboratory Bioassays.
The garden symphylan, Scutigerella immaculata Newport, is a serious soil pest whose root feeding affects yield and survival of several high valued crops in the California's central coast. Because organophosphate insecticides, widely used for S. immaculata control, are rigorously regulated and little is known about the efficacy of alternate insecticides, laboratory bioassays were conducted to determine insecticide efficacy through repellency and lethality. To determine indirect repellency (noncontact) of insecticides, choice assays were conducted where five S. immaculata were introduced into the arena to choose between insecticide-treated and untreated wells whereas, in direct repellency (contact) assays, three insecticide-treated 1-cm-diameter discs were pasted into the arena and the number of visits, time spent per visitation, and number of long-duration (>10 s) stays of five S. immaculata were quantified. To determine efficacy through direct mortality, number of S. immaculata died after 72 h were determined by introducing 10 S. immaculata to insecticide-treated soil assays. In indirect exposure bioassays, seven (clothianidin, oxamyl, zeta-cypermethrin, chlorpyrifos, ethoprop, azadirachtin, and a combination of beta-cyfluthrin and imidacloprid) out of 14 insecticides tested elicited repellency to S. immaculata. Of six insecticides tested in the direct exposure assays, only tolfenpyrad elicited contact repellency. In soil assays, after 72 h of introduction, bifenthrin, oxamyl, clothianidin, zeta-cypermethrin, and tolfenpyrad caused 100, 95, 80, 44, and 44% S. immaculata mortality, respectively, which was significantly greater than distilled water and four other insecticides. The implications of these results on S. immaculata management in the California's central coast are discussed.